Modulation of gene expression by lentiviral-mediated delivery of small interfering RNA.
RNA interference (RNAi) mediates sequence-specific posttranscriptional gene silencing triggered by double-stranded RNA. RNAi is an effective tool for functional genomics in C. elegans, whereas biochemical characteristics of RNAi hamper its use in mammalian cells. We here analyze kinetic and quantitative aspects of mammalian RNAi in different cell lines using novel lentiviral constructs with double H1-shRNA expression cassettes located in the U3 region of the LTR. Using enhanced green fluorescence protein (EGFP) as a target gene for RNAi and red fluorescence protein (RFP) as surrogate marker for intracellular siRNA expression, we show that long-term siRNA expression mediates stable RNAi. Furthermore, RNAi-induced gene silencing varies from minimal to complete loss-of-function phenotypes within homogeneous and between different cell populations. Interestingly, the extent of gene silencing correlates to lentiviral integrations as well as siRNA expression levels in target cells. Finally, we demonstrate functional gene silencing of a cytokine receptor gene in normal CD34+ hematopoietic progenitor cells. These data suggest that the use of suitable lentiviral constructs to quantify siRNA expression in living cells may allow analysis of loss-of-function phenotypes in a dose-dependent manner in a wide variety of target cells.